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CIEIUO®OUYHOCTU MUKPOPE3AHUA KAMHSA HA
OCHOBE I'PAHUTA

B oaniii pobomi HasedeHo pe3ynbmamu OOCIIOHCEHHS, WO npoeoodsamucs Ha Mawunobydisnomy gakyrememi p. benepadi 6 oonacmi
MUKpOpe3aHus Kpuxkux mamepianie. Tym npoamanizo8ano 63a€MO0iss MIHC AIMA3HUM 3epHOM [ 00pabamvléaowyumMcs 2panimom.
Excnepumenmansho 6cmanogieno 3MiHa HOPMAnbHOI CKIad080i cunu pizanns y QyHKYil weuoKocmi pi3anhs i enuOUHU NPOHUKHEHHS Npu
MUKpope3aHuu 080x eapianmis zpanimis 3 micyesnaxooxcenna Cep6ii. Ha niocmasi cnioie na epaimi i wo 8UHUKIU MPiuH 6CMAHOGIEHA
KpUMu4Ha 2nubuHa nPpOHUKHEHHs 3epHa, Npu AKIll 6UHUKAE KPUXKe PYUHYBANHA. 3a3HAUeH] 00CIOdNCEHH NOSUHHI 0ONOMazamu onmumizayii
npoyecy winighysanns i nNOIIPYGanHs, Wo € OOMIHYIOUUMU MEXHONOIAMU OCMAMOYHOI 06POOKU 2PaHImy.

In this work results are indicated researches, conducted on the Machine-building faculty in Belgrade in area of micro cutting of
fragile materials. Co-operation is here analyzed between diamond grain and processed granite. The change of normal making force of
cutting in the function of speed of cutting and depth of penetration at micro cutting of two variants of granites is experimentally set from the
location of Serbia. On the basis of tracks on a granite and arising up cracks the critical depth of penetration of grain is set, which fragile
destruction is at. The indicated researches must help optimization of process of polishing and polish, being dominant technologies of final
treatment of granite.

1. BBenenne. MHOTHE TEXHOIOTHUYECKHE ONEPAlMH BKIIOYAIOT ABE MM OOJNBINE B3aMMOCBS3aHHBIX KOHTaKTHBIX
noBepxHocTed. [Ipm 3TOM MOXKET BO3HHKATh LENBIH pPSAA MEXaHU3MOB IIOBPEKACHUS, B TOM UHCIIC H3HAIIUBAHHE. DTO
SIBJICHHSI BBI3BIBAIOT HEU3MEPSAEMYIO ITOTepIo. B coBepmieHHO ApyroM KOHTEKCTe, HMIIM(OBAaHUE M pe3Ka INPEACTaBIIIOT
(yHIaMeHTaIBHbIE MPOLecCH 00pabOTKH JEeKOPAaTUBHOTO KaMHS U Pa3HBIX BHJOB TOPHBIX MOpoA. Jlonruii mepruox BpeMeH:
MEXaHHKa 3TUX [IPOLECCOB OblIa BAXKHBIM IIPEAMETOM HCCIICIOBaHMUMH.

CBOHCTBAa CTPYKTYyp TOPHBIX IOPOJ 3aBHCAT OT YCJIOBHH BO3HMKHOBEHHS M OHM OIIPENENICHBl TEKCTYpOH W
CTPYKTYpallbHbIMH XapakTepucTukamu. CTpyKTypa OMpeeNseTcs CTENeHbI0 KPUCTAIM3AMU U Pa3MEPOM 3€pHa, a TaKKe
BHJIOM U B3aUMOOTHOIIEHHEM COCTaBHBIX KOMIIOHEHTOB TOPHBIX MOpOA. ['OpHBIE MOpPOABI OTIMYAIOTCA APYr OT Jpyra
pa3sMepoM 3epHa: KPYITHO3EPHUCTHIE (pa3Mep 3epHa OoJble 5 MM), CpelHe3epHHUCTHIC (3epHO 1 — 5 MM) B MEIKO3EpHHUCTHIC
(3epHO 0.5 — 1 Mm). TekcTypa, COBOKYITHOCTh XapaKTEPUCTHK ONPECISIOT MECTOHAXOXKICHHE U PACIPEICIICHIE COCTaBHBIX
YyacTel TOpHOI MOPO/IB! OHHUX B OTHOIICHHH C JIPYTHMH B 3aHUMAIOIIEM HM IIPOCTPAHCTBE.

VY rpaHuTOB ecThb OOJbIIAas MEXaHWYECKYI0 IPOYHOCTb, HU3KHH CTENeHb IIOPHCTOCTH M XOpOIIas CTOMKOCTh K
W3HAIINBAHUIO.

CrenupuIHOCTb TEXHOJIOTHMH OKOHYATEIBbHOI 00paboTKH TpeOyeT XOpOILIero 3HaHus BCEX CBOWCTB IPaHHUTA, HAYWHAS
CO CTPYKTYPHO-TEKCTYPHBIX (KOHTHHYYM, TOMOT€HHOCTb, H30TPONHOCTH), (U3MKO-MeXaHW4ecKHX (yIeIbHBII Bec,
MOPUCTOCTh,  BIIAXKHOCTb, BOJONPOHHMI[AEMOCTb, TBEPAOCTb, IPOYHOCTb, AOPA3HMBHOCTB) JO MMHEPOJIOTHYECKO-
neTporpaguuecKux (pa3Mep 3epHa, BUA U COJCPKaHUE [IBETHBIX HHTPEIHEHTOB H TIp.).

2. Mexanu3m (opMupoBaHUs CTPY:KKH. MHorme ydeHple u3 oOmactu (opMHpOBaHHSA Monenu aedopmanuii u
Ppa3pyLICHUS OTOXKICCTBIISUIN PpadoTy alIMa3HOTO 3epHA B NUIM(OBATEHOM KpyTe ¢ BIABIMBAHHEM aJIMa3HOTO MHIEHTOpaA MPU
H3MepeHnH TBepaocTH. Korma pedb HIET O IPOBENCHHBIX HCCIECJOBAHUSAX B XPYIKUX MaTepHaiaX, OHH HAYT B ABYX
HaIpaBJICHUsIX, @ UIMEHHO: 10 CIIOCOOY NEeHWCTBUSI CHIIBI NPU BIABIMBAHHMHU (CTaTHYECKOE M JUHAMHUYECKOe) M 1o (opme
HHJCHTOpA.

Lawn u Wilshaw [1], cuuraior, 4TO paspylieHHE CTPYKTYypbl XPYNKHX MAaTepuajoB IPH JICHCTBUM HHIEHTOpPA
GonbIIETO pa3Mepa paauyca 3a0CTPEHHs BO3HMKAET IMOCJIEICTBHEM HAIMYMS TPELIMH HEMOCPEJCTBEHHO 3a KOHTaKTHOM
30HOH. YBeNn4eHHeM HOPMAIbHOH HArpy3KH Ha JaHHbBIC TPEIIMHBI Pa3BUBAIOTCS B TAK HA3bIBaGMbIe | epIIOBCKHE TPEIINHBI
BU/a KOoHyca (puc. 1).

Anton wu Subhash. [2], B oTnmuum OT TPaAUIHOHHOTO
CTaTHYECKOTO BJABIMBAHHS, HE OTPaXKAIOIIEeCs HA IOCIEICTBHS
ckopoctd JedopManuii, CUUTAIOT, YTO pealbHOe JUHAMUYECKOE
BIABJIMBAHUE JaeT Jydllee IPEJCTaBICHHE O BIHMSHHUUA CKOPOCTH
nedopmaruii  Ha  MEXaHW3M  CHATHA  MaTepuana BO  BpeMs
NPOUCXOXKICHHUS IMHAMH4YecKoro mporecca. Lawn u Swain [3],
BBITIOJIHSUTH BAABJIUBAHHE MOCPEACTBOM OCTPOTO MHAEHTOpA (KOHYC H
MUpaMHJa) U MPH 3TOM YCTAaHOBHIIM, YTO PacTeT AWAroHaib TPEIIWH,
TaKuM 00pa3oM YTO €€ paclpOCTPAaHCHHOCTh JOCTUTaeT MOBEPXHOCTh U
nomydaer ¢opMmy pamguambHOH Tpemmubel. Conway u Kirchner [4]
NPOBOJVIIM aHAJIM3 MEXaHUKH MHUIUUPOBAHUS ¥ PACIPOCTPAaHEHHOCTH
TPEIMH IIPH JBIKEHUHM OCTPOr0 HHJEHTOpa. PemieHne MexaHUKH
pa3pylIeHus: 1o 00pa30BaBIIMMCS OTICIBHBIM BO3HUKIIUM TPEIIUHAM
UCTIONB30BAHO U MPEIYyCMOTPEHHs TIIyOMHBI — PACHOJIOKEHHS
CYIIECTBYIOIIUX HEIOCTATKOB.

Fn

| 2a |

IIACTHYECKAs!
nedopmanus

TPEUIHHBI

Puc. 1. Biap/iuBanue HHIECHTOPA B XPYNKHUii
MaTepuaJl: BOSHHKHOBeHHe TpemnH Iepua
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Bropas rpymma ucciemoBaTenel, XOTd B MEHbIIEM O00BEME, BBINONHSIA IPOLECC Pa3pyLIEHHUs BbIIECICHHBIM
aJIMa3HBIM 3€PHOM Ha PAa3IMYHBIX XPYNKUX MaTepUaax.

Mishnaevsky [5], BBIIONMHSN peanbHBIA MpOIECC pa3pylIeHUS XPYNKHX MaTepHaJoB W HAONIOAAN pa3IHMYHbIC
(u3uUecKkre MEXaHW3MBI, yYacTBYIOIIHME B pa3pylICHHH MaTepHajioB (BBIKpallHBaHHE, ApoOIeHHE, BbIpeIBaHHE). OH
CUMTAeT, YTO HE BO3HUKAIOT KOHMYECKHE TpemwuHB! ['epra, HU KonbleoOpa3Hble TPEIIMHBL, a HA00OPOT BO3ZHHKAIOT
OTZeNbHBIE TPEUIUHBI B HAIpaBIeHUH BekTopa cuibl pe3anus. Chiaia [6], maeT cucTeMaTHYeCKUH aHAIN3 CYIIECTBYIOIINX
MOAXOMOB MpoOJieMaM, CBSI3aHHBIM C IIPOLIECCOM pEe3aHMsi XPYNKHX W KBa3H-XPYNKUX MartepuanoB. Iloka3aHo, 4TO
pa3IMYHBIe MEXaHWU3Mbl UHTEPAKLUH I10J] MHCTPYMEHTaMU B IPOLECCE NPOHUKHOBEHUS B OCHOBHOM MOXKHO IOJBECTH K
IJIACTUYECKUM Je(hOPMALMAM U XPYIIKOMY Pa3pyLLIEHHIO.

Tpetes Tpynma uccnenoBatTenaeil NPOBOAMIA aHATM3 BO3HUKHOBEHUS M Pa3BUTHUs TPEUIMH B XPYMKHX MaTepHaiax.
Labuz, u ap. [7], mpoBoammu aHamn3 BO3HHKHOBEHMS TPEUIMH B I'PAaHUTE W IPHIUIM K BBIBOAY, YTO OKOJO TPEIIWHBI
BO3HHUKAET OOJBIIOE KOINYECTBO MUKPOTPEIINH M YTO 3Ta 00IacTh MOAPa3yMeBaeT 30Hy Mpolecca pa3pyIIeHNs H BMECTe C
(hpakumeit JTMHEL onpenensaeT 3PPEKTUBHYIO AIUHY TPEIIUHEL.

Germanovich, u np. [8], uccremoBanmu paspymieHHe XpPYIKHX MaTepHaloB HPH OJHOOCEBOM CXATHH, KOTOPOE
OTpakaeTcsl 4epe3 pacleIUIeHHe HIM CABUT, KaK IOCJISICTBHE MHOXKECTBAa CYIIECTBYIOIMX TpemuH. Abe, u mp. [9],
HCCIIEI0BAIN BO3HUKHOBEHUE Y POCT TPELIUH B IPAHUTE U €T0 BIHSIHUE HA 30HY Pa3pyILCHUsL.

YerBeprast Ipylia HcciaeaoBaTesell BBINOIHIA pealbHbIe IPOLECChl pe3aHusl M IUIM(OBAaHKS XPYIIKUX MaTepPHAJIOB U
IpH 3TOM OHHU TPOBOAMIIM aHAIH3 MEXaHMW3Ma BO3HUKHOBEHHs TPEIIUH U XPYIIKOEe paspylieHHe CTpyKKH. OHU H3Mepsuin
CHIIy, MOIIHOCTb PE3aHUsI U U3HANIMBAaHUE HHCTPYMEHTOB MPH 00pabOTKH KEpaMUKH U TPAHUTA B MOMYYEHHs] peKOMEHAAIN
a¢hpexTuBHON abpasuBHOU 00padoTku [10-13].

3. Cxema MuKpope3aHusi. Pexymias cmocoOHOCTH BBIJEIEHHOTO aJMa3HOTO 3€pHa B IpOLEcce ero AeiicTBHA Ha
o0pabaTbIBaeMbIil MaTEepHAI-TPAHUT IPEXKAE BCETO ONPENENSIeTCS C IOMONBI0 ero (PU3MKO-MEXaHWYECKHX CBOHCTB U
TEOMETPHYECKUX IapaMeTPOB, YCIOBHH M MIPOYHOCTBIO C CBSA3KOW (€ro KperuieHHe B CBS3KE), a TaKKe KHHEMAaTHUECKUX U
TEPMOJMHAMHYECKHX YCJIOBHSAX, B KOTOPBIX IPOUCXOAWUT paboTa 3epHA. XapaKTepHUCTHKUA IPOYHOCTH 3epHa,
MPOTHBOIIOCTABJICHHE ACHCTBHIO CHJI M TEMIEPATYPHBIM JIEHCTBUSIM OOYCIIOBIMBAIOT 3HAYMTEIBHBIC PA3HUIBI B PEXKYIIHX
XapaKTepHCTHKAaX MHCTpyMeHTOB. dopma alMa3HBIX 3€pEH BIHUSIET HAa OCHOBHBIX IOKa3aTeNlell PexylMX XapaKTePUCTHK
HUIM(OBAILHOTO Kpyra, B TOM YHCIE Ha: CTOHKOCTb, IPOM3BOAUTENIBHOCTb, CHIIYy PE3aHHUs, TEMIepaTypy LuTM(OBaHUS,
COCTOSIHHE TIOBEPXHOCTHOTO CJIOS U T.1I.

B ommumM OT HMHCTPYMEHTOB C TE€OMETPUYECKH OIPEACIICHHBIMH DPEXYIIMMH MOBEPXHOCTAMH (PEeKyIIUMU
KPOMKaMH), TeoMeTprsl U (opMa aJIMa3HBIX 3€peH — CIOXKHA M B OIpEJelIeHHOM CMBICIE He ompeneneHa. /s aHamm3a
paboTHI TaKUM 3epHAM SKCIIEPUMEHTAIBHO ONPEEIIIOTCS pa3Mephl, (opMa U TeOMETpPHS B [EISIX 3aMEHBI B OKOHYATEITEHOM

pacueTe  TaKMX  HEONIPENEJCHHBIX  3epeH  3epHaMH
9KBHBAJICHTHOI ()OPMBI.
Ipouecc Mukpopes3aHus ObUT BBIIONHEH CIEAYIOLIHM
crocobom:
AnMasHOe 3epHO KOHHWYecKoi ¢opmsbl, yrma 120 mpu
BEpXy IIOCTAaBIECHO, KPYTO IMPUKPEIJICHO, Ha ATIOMHHHEBBII
mucKk  auamerpoM  150MM,  cOalaHCHpOBAaHHBIA — ITOTOM
cTaTH4YecKu M auHamudecku. Ha pabGodem creHme MamnHbI
__—abpasuBHOE 3epHO HMC 500 ycraHoBiieH JAMHAMOMETP, Ha HEM 3a)XKHUMHOM
_ IB/ npubop U B HEM 00pasibl MX IpaHHTa. 3a)KUMHOM Ipudop
U[\mi JA€Tajlb obecrieunBaer mOBOpoT o0Opasma mon HakioH (1:200),
i HNOCPEACTBOM  aKCHAJIbHOTO  CMELICHUS  IUIaTGOpMbl  C
; ——— auHamMoMeTp JHMHAMOMETPOM CKOPOCTHIO VW BBINIOTHSIOCH MUKPOPE3aHHE C
i u3MeHseMol TayOmHol pesanus (puc.2). Hakmon 1:200
L obecrieynBaeT  OCYHIECTBICHHE  HM3MEHSAEMOH  IIIyOWHBI
Puc. 2 Cxema MHUKpPOpE3aHusi: BpallaTeJIbHOC IBUKCHHE HpOHI/IKHOBeHI/IH 3epHa 0 028 MM.
aJIMa3HOro 3epHa (Vs) H aKcHaIbHOe ABHKeHHe aeTanu (Vw) 4. DKcHepHMeHTAJbLHbIE pe3yJabTaThl. Ilporecc
MHKpOpe3aHusi ObUI BBINOJHEH C ABYMsl BHAAaMH TpaHHUTa
“Uocanuna® (GJ) — MenKo3epHHCTOl cTpyKTypsl i “BykoBuk™ (GB), cpeaHEe3epHUCTOM CTPYKTYpbI, (H3HKO-MEXaHHIECKHE
CBOWCTBA KOTOPBIX OBUIM HCIIBITAHBI U TTOKa3aHbl B Tabuuie 1.

Vw

Vs

Ta6nuna 1
Du3nK0-MeXaHHYECKHX CBOHCTBA FPAHMUTA
I'PAHUT
CBOWMCTBA -
“UNocannna‘ (GJ) “byxoBuk* (GB)

Vnenwusiii Bec, KN/ m’ 29.70 £ 0.3 25.6 £0.1
Muxkpotsepaocts, HK75/HK25 3.1 2.6
IIpounocts Ha cxatue, MPa 185+ 20 102+ 8
IIpounocts Ha pactsoxenue, MPa 16.6 1 15.0+£2
Koxesms, MPa 31.8 22.0
Koaddumuent abpazusHocTH, % 21.5-23.0 23.5-24.5
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AKBHU3HIIMOHHAsA

KapToO4Ka

Puc. 3. YcraHoBKa VISt H3MePEeHHs] CHJI MUKPOpPe3aHus

3HaueHUs] BBINIEYKAa3aHHBIX CBOWCTB OINpEAENEHbl BpOAE
CpeOHUX 3HAa4YeHUl  OONbIIEro  KOJNUYECTBA  H3MEPEHHH B
3aBHCUMOCTH OT TeTporpaduueckoil mpupoabl TpaHuTa. Ha
OCHOBaHWHM W3MepeHHid 3amedeHo, uro y GB ects Oonee
onHooOpasHas u TBepAocTh MeHbmie yeM y GJ. IIpum npoenennu
JKCIIEPUMEHTOB OBUIO HCIIOJIB30BAHO CIEAyIoImiee H3MEpUTEIbHOe
obopyaoBaHue: AByXKOMIIOHeHTHbIH anHamomerp Kistller 5007,
,»AKBUBHIIMOHHAss kapTouka“ + 10V 105 kHz, xommerotep,
MuKpockon Leitz wetzlar ¢ Sony Buaeo kamepoi, okazaHo Ha puc.3.

Ha puc.4 mnokasanbl nuarpaMmbl H3MEHEHHMS HOPMAaJbHOU
COCTaBIISIIONIEH CHIIBI pe3aHUs B (PyHKIUH I'TyOWHBI IPOHUKHOBCHUS
3epHa mpu cKkopocTsax Vs =7.85-15.7 m/c. IlokazaHHbBIE pe3ybTaThI
MIPEACTaBIAIOT cpeanee 3HaueHHe 40 M3MEpEeHUil ¢ OTKIOHEHHEM C
+ 10% y G m + 5% y GB. Ha ocHOBaHMU IOJIyYCHHBIX
3aBUCHMOCTEH MOXKEM C/IeJIaTh BBIBOJ, YTO C YBEIMIEHHEM CKOPOCTH
NPOHMKHOBEHHMSI 3€pHA PAcTeT CONPOTUBIICHUE pE3aHUs y 00enx
BUJIOB TPAaHHTA, C TEM, YTO OH 0oJiee YBEJIIMUCHHBIH Npu 00paboTke
rpanuta GJ, B orHomenun Ha GB, sABnAIOImHMEcs MOCIEICTBHEM
Gosee BBIPAKEHHOM TBEPAOCTH M MPOYHOCTH [14].

Hemunelinocts usmeHeHus PH dABndercs nocnencTBueM
HEOAHOPOJHOCTH (HETapMOHWYHOCTH) TpaHuTa. Takxke yBeIHIeHHEM
IIIyOMHBI NIPOHMKHOBEHMS 3€pHA YBEIMUYHMBACTCS CHJIA PE3aHusi, C
3aMe4YaHueM, 4TO0 Ha MECTaX, TAe CYyIECTBYET ITafeHNe, ITO SBISCTCS
HOCJIEICTBUEM MSTKOH (ha3bl B rpaHUTE.

g% —p—Za V=7,85 m/s e Za V=15,7 m/s g% w—p—Za V=7,85 m/s = Za V=15,7 m/s
2 A S
Z g %0 g g 20
g5 %0 £ 35 2500
g m g
S 2800 S 2000
g 200 g 150
= 15,00 ]
1
g o g e
g oo g
I 000 = 0,00
000 002 004 006 008 010 012 04 000 002 004 006 008 010 012 014
rayOHHa a[MM) rayOHHa a[MM)
a 0

Puc. 4. I/I3Mepe}me cOCTaBJ]ﬂIOI[[ei/'l CHJIBI pE€3aHHUs B (l)yHKl.ll/ll/l Fﬂyﬁl/ll-lbl NMPOHUKHOBECHHS 3€PHA IIPH MUKPOPE3KE rPaHUTA:

GJ (a); GB(6) [14]

Ananmzom CJI€A0B MHUKPOPE3aHUs BbBINICYKA3aHHBIX TI'PAHUTOB BO3MOKHO OINUCAaThb MEXaHU3M q)OpMPIpOBaHI/IH

CTPYKKH, PUC.5.

OoKOBEIE
TPELHHBI

[POHHKHOBEHHHE
TPEILHHBI

Puc. 5. MaocTpanust 060pa3oBaHusi CTPYKKM Y TPAHUTOB

a) [Ipu MeHpIIMX TIIyOMHAX MPOHUKHOBEHHMS
alIMa3HOro 3epHa Mepej 3€pHOM B 30HE szpa
paspyLIeHUs BO3HHMKAeT IUIACTHYECKAs
nedopmarus, ¢ BOSHUKHOBEHHEM ITPOHUKHOBEHHBIX
¥ OOKOBBIX TPELIHH.

b) C yBenmnueHmeM TIyOWHBI  pe3aHUsA
YKa3aHHbIE TPEIIMHBI  YBEIUYMBAIOTCA  TaKHM
o0pa3oM, YTO OOKOBBIE TPEIIUHBI JOCTHTAIOT

MOBEPXHOCTh 00pabaThiBAEMOM YaCcTH M MOJy4YaroT
(dopMy pamuaibHBIX TpeluH. B omnpeneieHHOM
MOMEHTE [IPOMCXO/IUT MX B3aHMOCBS3b U BOSHHKACT
BBIKpAIIIMBAHKE, IPOOJICHHE U BhIBAIMBAHHE 3¢pEH
IpaHKTa, BHI3bIBAS HEPABHOMEPHOE BBIKPAIIMBAHHE
BIOJb KaHala, C()OPMHPOBAHHOTO H3 AIMa3HOTO
3epHa.

¢) Ilox

00paboTaHHOI  MOBEPXHOCTEHIO

OCTAIOTCS TPEIIMHBI, BO3HUKIINE HE TOJHKO B IPOILIECCE CO3JaHMs TPaHHWTA, a B TCYCHHH Iporecca oOpabOTKH M TaKUM
00pa3oM MOTYT 3HAUUTENIBHO IOBIHATH HA IIPOYHOCTH ATOW YaCTH. DTO HaM YKa3bIBaeT, YTO HEOOXOIUMO CTPEMHUThH K TOMY,
YTOOBI TPELIMHbI, BO3HHUKIINE B mpouecce 00paboTKM ObUIM MHUHHUMAIbHBIMH, II09TOMY TOTJa M OTBaJMBaHHE OJIOKOB

obpabaTpiBaeMOro Marepuana OyAeT MeEHbLIS
00pabaTeIBaeMOil MOBEPXHOCTH HITXKE.

o0bema, TO

€CThb COOTBETCTBYIOIICH XapaKTEPUCTUKM KauecTBa

d) [Ipy MuKpope3aHMH TpaHUTA SCHO 3aMEYAlOTCA JBa MECTa, KOTOPBIE MOXKHO pasTpaHWYUTh TIIyOHHON
TIPOHUKHOBEHHS 3€pHA (KpUTHIECKas TTyOHHA MPOHMKHOBEHMS), 3 KOTOPBIX pa3iesieT MECTO IIACTHIECKoi aedopmanum,
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CONPOBOX/JAMONIEH BO3HHUKHOBEHHEM TPEIIMH OT MECTa HalUuHs OTJAeNeHHs OnokoB o00pabaTeiBacMOro MarepHana.
Kpurnueckas riryOMHa NPOHUKHOBEHHUS MOXKET OBITh OZIHMM U3 KPUTEPUEB ONTHMHU3ALMH IIpoLiecca NITH(OBaHHUSL.

Mexann3M 00paOOTKM TpaHHWTa OTIMYAETCS XPYNKHUM pa3pylIeHHEM M IUIACTHYECKOH aedopmamueid. Xpymnkoe
pa3pylIeHne yKa3bIBaeT Ha JBYX MEXAHH3MOB CO3IAHHS TPEUIWH: ITyOOKMX, BIMSIOIIMX HA YMEHBIICHHE MPOYHOCTH U
OOKOBBIC / paaIbHbIE, YIaCTBYIOMINE B (JOPMHUPOBAHUU CTPYKKH.

V rpanura GB ectb TBepmocTh MeHbIIe deM y rpanuta GJ M IpH MHUKpPOpE3aHHH, NPU OJMHAKOBBIX TITyOMHAX
NPOHUKHOBEHHMS paiiabHbIe TPELIMHBI MEHBIIE BEIpaXkeHb! y rpanuta GB. AHann3oM cienoB Ha rpaHuTe 3amedaeTcs Oosee
BBIp@)KEHHOE BBIKpalMBanue y rpanuta GB, sBisiomerocst mocieinctsueM Oojiee KPYHMHOW CTPYKTYpbl M OOJBLIEro
BBIPBIBAaHUS 3€PHA.

W3mepennem ycTaHOBICHAa KpUTHUYECKas IIyOMHAa MPOHUKHOBEHHs 3epHa y rpanuta GJ, cocramistomas 0.020mm
(Vs=7.85m/s), uro oHa ymeHnsmaercs Ha 0.015MM ¢ yBenmdyeHuem ckopoctd Ha 15.7 m/s. IIpn OgMHAKOBBIX YCIOBHSIX
TIPOHUKHOBEHHS M BBINNONHEHMs mporecca y rpanuta GB mpemenbHas rioyOMHA MPOHMKHOBEHHS — YyTh OONBINE M OHA
coctasmnser ¢ 0.022mmM (Vs=7.85 m/c) 1o 0.018 mm (Vs=15.7 m/c).

5. BbIBOJBI.

IMpoBeneHHbIle HCCIENOBaHUS OOCSCIEUHIM YCTAHOBJICHHE KPHUTHUUYECKOW TITyOMHBI NPOHMKHOBEHMS 3€pHA, a TEM
caMbIM U 00pabOTKHM TpaHWTA ¥ M3MEHEHHsS HOPMAaIbHOI KOMIIOHEHTBHI CONPOTHUBICHUS pe3aHus B (DYHKIMH CKOPOCTH U
TITyOMHBI TPOHUKHOBEHHS 3€pPHA.

ITox o6pabaTeiBaeMOli MOBEPXHOCTHIO OCTAIOTCS TPEIUHBI, BOSHUKIINE HE TOJIBKO B MPOLECCE CO3aHNs TPAHNUTA, a U
B TEUEHHH IIpornecca 00paboTKH, TaK, 9TO MOTYT 3HAUYMTEIBHO HOBIUATH HA IPOYHOCTH 3TOH 9acTh. DTO HAM yKa3bIBaeT, YTO
HEOOXOINUMO CTPEMHTh K TOMY, YTOOBI TPEIIMHBI, BO3HHKIINE B Mporuecce 00pabOTKHM ObUITM MUHHMAIBHBIX Pa3MEpOB,
MIOTOMY YTO TOTJ]a OTAENCHHE OJIOKOB 0OpabaTeiBaeMOro Marepuaia OyneT MEHbIIEro 00beMa, TO €CTh COOTBETCTBYIOIINE
XapaKTePHCTHKU Ka4ecTBa 00pabOTaHHOH MOBEPXHOCTH HIIKE.

CpaBHuBas cienbl Mukpopesanus Ha rpanute GJ m GB 3ameueHO, YTO MENKO3EpHHCTBIE BapHETETHI_CTPYKTYD
rpanuTa 0oJjee MoJaXoAiT K 00paboTKe, IOTOMY Y4TO BO3HHKHOBEHUE BBIKPAIIMBAHMS U BBIPBIBAHHS 3€pHA MEHBIIE BHIPOKEHA
B OTHOLIEHHHU Ha KPYIHO3EPHUCTHIE CTPYKTYPHI.

Kpurtuueckas rimyObuna npoHukHoBeHUs 3epHa Oonbuie y GB uem y rpanura GJ, 4to nosicuseTcs 6osiee BbIpaKEHHBIM
TIPUCYTCTBHEM MSTKOH (ha3bl ¥ MEHbIIE BRIPAKEHHOH TBEPIOCTHIO.

CpaBHHBaHHEM CWJI NIPH MHUKPOPE3aHHH, MOXHO CHENaTh BBIBOZ, YTO IPH OAWHAKOBEIX ITyOHMHAX M CKOPOCTSX
pe3anust cuna pesanus 10 40 % Gonpie y GJ wem y GB, uro nosicHsieTcst 00JIb1Ie BEIPaXKEHHOH TBEPIOCTHIO.

B skcnepuMenTax ucnons30BaHEI anMa3HbIe 3¢pHA OJMHAKOBOH (POPMBI U pa3MepoB, OTIEIBHO IS KaXJOT0 IPaHUTa
Y Ha HUX HE 3aMEYEHO BBIPOKCHHOE U3HAIINBAHHE.
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